Abstract.
To PROLACTIN (PRL) is a peptide hormone synthesized in mammatrophs in the anterior pituitary [1] [2] [3] , and it stimulates the mammary glands [4] and regulates ovarian functions [5] . Although ovulatory and/or luteal functions are disturbed in patients with hyperprolactinemia [5] , it has not been determined clearly whether PRL acts on the central gonadotropin regulatory regions such as hypothalamus and pituitary, on peripheral organs such as the ovary directly, or on both. McNatty et al. [6] reported that human follicular fluid (FF) contained a significant amount of PRL, and recent in vivo [7] and in vitro [8] studies indicated that PRL in FF might play important roles in luteal function.
On the other hand, it has been reported that some tissues other than pituitary also synthesize PRL locally. For example, PRL synthesis has been detected in decidual tissues of the placenta by a cell culture system [9] or measurement of its messenger ribonucleic acid (mRNA) [10] . The high PRL concentration in the amniotic fluid [11] seems to be maintained by secretion from decidua. Ectopic PRL synthesis and secretion have been observed also in some neoplastic tissues [12] . These results suggest the possibility that PRL is synthesized not only in the pituitary but in other tissues also. And the following questions have not been answered:
(1) Is the FF PRL synthesized locally in the ovarian cells such as granulosa or theca cells, or derived from circulating PRL secreted by the pituitary gland?, and (2) How is the level of PRL in FF regulated?
In the present study, we analyzed the correlation between plasma and FF PRL concentrations to answer the first question. Moreover, PRL mRNA Correlations of FF and plasma concentrations of PRL, E2 and progesterone A significant positive correlation was observed between PRL concentration in FF and plasma (r=0.94, P<0.01) (Fig. 1) . It should be noticed that PRL in FF (X) and in plasma (Y) were very similar (Y= 1.05 X + 1.77).
There were no significant correlations between the follicular fluid PRL concentration and FF volume, FF progesterone or plasma progesterone levels. Although FF PRL did not correlate with E2 levels in FF or in plasma collected just before FF aspiration, a positive but weak correlation was observed between the levels of FF PRL and plasma E2 at its peak level (r= 0.60, P < 0.05).
Relationship of oocyte recovery and successful IVF with hormones in FF As shown in Table 2 , oocyte was recovered from 37 follicles (67.3%). There was no difference in the hormone levels in FF whether the oocyte was retrieved or not. Successful IVF was achieved in 31 oocytes (83.8%). There was no difference in PRL and progesterone levels between the follicles whose oocytes were fertilized and those of unfertilized ova. However, the E2 level was significantly lower in the follicles whose oocytes were fertilized.
Detection of PRL mRNA in ovarian follicles 
Discussion
In each individual patient after ovarian stimulation with clomiphene citrate, hMG and hCG administrations, PRL concentrations in different FFs obtained from follicles of various sizes showed no difference, and were very similar to the level of PRL concentration in plasma (Table 1) . A significant positive correlation was observed between PRL concentrations in FF and those in plasma (Fig. 1) . No correlation was observed between the size of follicles and the PRL levels in FF. These results suggest that PRL in FF might reflect a passive diffusion from plasma into the follicular compartment. 2-B ). This finding indicates that the inability to detect PRL mRNA in follicular tissue was not due to RNA degradation, and supports the idea that the amount of PRL mRNA in ovary is very small or that there is none.
Since no PRL synthesis was observed in follicles in any stages of the menstrual cycle, FF PRL could be supplied through the circulation even in physiological conditions. PRL permeability from plasma into FF may change during the menstrual cycle.
How is the concentration of FF PRL regulated? In the present study, the PRL concentration in FF did not correlate with E2 or progesterone levels in FF. However, it significantly correlated with the highest level of plasma E2 observed 1 to 3 days before the collection of FF. It is well-known that estrogens are potent stimulators of PRL synthesis and secretion [22] . High plasma PRL levels have been found in patients receiving ovarian stimulation with hMG [23] , and the increase in PRL occurred in parallel with an increase in E2 [23, 24] . Moreover, we [18] as well as other investigators [25, 26] reported that a plasma PRL peak in the ovulatory phase in the natural cycle was observed 1 to 3 days after the estrogen peak during the late follicular phase. These data also indicate that PRL in FF could be derived from the pituitary via plasma.
It has been indicated by the results of many studies that a follicular microenvironment is important for the maturation of the oocyte and for steroid biosynthesis.
McNatty et al. [8] have postulated a direct effect of PRL on ovarian function, since low PRL levels were essential for progesterone production by preovulatory human granulose cells cultured in vitro. Hunter [27] 
